Distinct hormonal regulation of two types of sexual dimorphism in submandibular gland of mice.
The submandibular gland (SMG) of mice exhibits prominent sexual dimorphism in two aspects: the preferential development of granular convoluted tubule (GCT) cells and the earlier disappearance of granular intercalated duct (GID) cells in males after puberty. The former is dependent on androgens and thyroid hormones, whereas the hormonal dependence of the latter remains obscure. In the present study, we examined the effects of the postnatal administration of androgens and thyroid hormones to wild-type (WT) and androgen-receptor-knockout (ARKO) mice on these two types of sexual dimorphism by counting the numbers of GCT and GID cells labeled with nerve growth factor and submandibular gland protein C, respectively, as immunohistochemical markers. WT females and ARKO males and females exhibited a lower number of GCT cells and higher number of GID cells at 5 and 11 weeks postpartum than WT males. The administration of dihydrotestosterone for 1-2 weeks prior to these ages caused an increase in GCT cells and decrease in GID cells in WT females to similar levels as those in WT males, whereas it had no effects in ARKO, indicating that both types of sexual dimorphism are androgen-dependent. In contrast, the administration of thyroxine caused an increase in GCT cells but did not cause a decrease in GID cells in WT females or ARKO, indicating that the former is dependent on thyroid hormones, whereas the latter is not. The present results suggest that the two types of sexual dimorphism in the mouse SMG undergo distinct forms of hormonal regulation and, therefore, have different mechanisms.